Lipid-mediated membrane binding properties of Disabled-2.
Disabled-2 (Dab2) is an adaptor protein involved in several biological processes ranging from endocytosis to platelet aggregation. During endocytosis, the Dab2 phosphotyrosine-binding (PTB) domain mediates protein binding to phosphatidylinositol 4,5-bisphosphate (PtdIns(4,5)P(2)) at the inner leaflet of the plasma membrane. As a result of platelet activation, Dab2 is released from α-granules and associates with both the αIIbβ3 integrin receptor and sulfatide lipids on the platelet surface through its N-terminal region including the PTB domain (N-PTB), thus, modulating platelet aggregation. Thrombin, a strong platelet agonist, prevents Dab2 function by cleaving N-PTB within the two basic motifs required for sulfatide association, a reaction that is prevented when Dab2 is bound to these sphingolipids. We have characterized the membrane binding properties of Dab2 N-PTB using micelles enriched with Dab2 lipid ligands, sulfatides and PtdIns(4,5)P(2). Remarkably, NMR spectroscopy studies suggested differences in lipid-binding mechanisms. In addition, we experimentally demonstrated that sulfatide- and PtdIns(4,5)P(2)-binding sites overlap in Dab2 N-PTB and that both lipids stabilize the protein against temperature-induced unfolding. We found that whereas sulfatides induced conformational changes and facilitated Dab2 N-PTB penetration into micelles, Dab2 N-PTB bound to PtdIns(4,5)P(2) lacked these properties. These results further support our model that platelet membrane sulfatides, but not PtdIns(4,5)P(2), protect Dab2 N-PTB from thrombin cleavage.